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Abstract
Promotion is necessary for an e-commerce business to introduce its products. Social media is one of the media that can be
employed. Social media platforms give a wealth of information, one of which is User Generated Content (UGC). UGC is a user's
social media history that is viewable by other users. Social media analysis is required to determine the pattern of interaction
between a business and its customers based on user-generated content (UGC) that is extensively shared on social media. This
data can be utilized to assist businesses with product promotion on social media. Social Network Analysis is the technique used
to analyze the interaction patterns of UGC in social media (SNA). Social network modeling can assist e-commerce enterprises in
comprehending the patterns of interaction that exist on social media. The findings of this study indicate that the superior social
network is the Lazada interaction social network. Additionally, the research identifies the key companies in each e-commerce
sector.
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1. Introduction
High internet penetration in Indonesia has led to the development of online e-commerce businesses. Online
e-commerce business is a means of commercial transactions between and between organizations and individuals
digitally with the use of the internet, web and online business applications. The e-commerce business has changed
many things in the business world, where the focus is not only on goods but on services, information and intelligence
focus on customers.
Social media is important in e-commerce business in cyberspace because social media provides insight in
e-commerce business marketing. Social media has become a tool for creating, communicating and delivering the
value that organizations provide to consumers. Consumers globally use social media to search for product
information and share product-related comments on social media.
All information provided by users on social media is called User Generated Content (UGC). UGC is data left by
users that can be accessed by the public online. The social media that holds a lot of UGC is Twitter. Twitter is a social
media that has many benefits so that it has very strong information power, including; key communication for politics,
dissemination of information related to natural disasters and for business for marketing, and customer service.
Social media analysis is needed to see the pattern of interaction between the company and its customers from UGC
which is widely spread on social media. The data on social media is unstructured and has a large volume, so
sophisticated tools and techniques are needed to extract information from social media. The method that can be used
is Social Network Analysis (SNA) which is part of the Social Computing technique to extract information on
unstructured data and has a large volume. big. SNA is a study that studies human relationships by utilizing graph
theory.
SNA helps to understand social relationships that represent users with nodes (nodes) and relationships between users
are represented by lines (edges) on the Online Social Network (OSN). SNA can be used to study network patterns of
organizations, ideas, and people who are connected in various ways in an environment. So SNA can be applied by
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businesses to gain insight and knowledge from the market and community through the media. Businesses can take
advantage of the social networking properties of SNA to make comparisons with other businesses regarding
relationships on social networks.
SNA is an analytical approach that can identify social structures and explain the position of key stakeholders or what
can be called key actors. Key players can be the most important actors in disseminating information, especially for
businesses to promote their products on social media because they have the greatest effect in disseminating
information on social networks. So that this can be used as insight for companies in helping product marketing,
especially for e-commerce businesses that use social media to promote products. So the purpose of this study is to
determine the properties of social networks that are formed in each e-commerce and to find out the key players in
social networks for information dissemination.
2. Literature Review
Kaplan and Haenlein [25] define social media as a collection of Internet-based apps built on Web 2.0's conceptual
and technological basis that facilitate the creation and exchange of user-generated content. Social media, alternatively
referred to as consumer-generated media, is a term that refers to user-generated material. Social media can take on a
variety of forms, including virtual communities, weblogs, microblogs, wikis, image or video sharing, social
networking sites, social bookmarking, and other forms of social media. Recent years have seen a rise in social media
studies. While some researchers examine the impact of social media on public relations, others examine social media
in the context of a travel-related setting and demonstrate that social media reviews are very credible. While
user-generated material on social media platforms might be fabricated by someone with a vested interest, many
people believe the content is trustworthy since it is based on real, independent experiences. As a result, social media
has functioned as a new type of word of mouth for products/services or providers and has been shown to be critical
for customer decision-making in the e-commerce context.
In November 2005, Yahoo! used the phrase "social commerce" to refer to a collection of collaborative online
purchasing features such as shared wish lists, user ratings, and other user-generated content sharing of online product
information and suggestions. According to Stephen and Toubia [47], social commerce is a type of internet-based
social media that enables individuals to actively participate in marketing and selling items and services through
online marketplaces and communities. Marsden [33] defines social commerce as a subset of electronic commerce that
entails the use of social media, or online platforms that facilitate social interaction and user contributions, to facilitate
online purchasing and selling of items and services. We can see from this description that social commerce has two
critical components – social interaction and user participation – that originate from the characteristics of social media.
The term "social interaction" refers to a bond [53] or a relationship of social contact. It originates in social capital
theory and manifests itself as a structural dimension of social capital. The term "social interaction" refers to the bond
formed between two actors through reciprocal activity. It demonstrates the relationships between individuals or
groups, which is aided by social media. Within the framework of social media, all of the activities in which actors
engage are based on their social media interactions. They have an effect on knowledge transmission because social
media engagement relationships operate as a conduit for and facilitate information flow. This can also be said of
social trading. Thus, social media engagement ties can be critical in motivating users to interact more and, as a result,
make transactions more social.
The term "user contribution" refers to user engagement on social media platforms. Commitment is defined as a
psychological concept that encapsulates the desire and drive to continue participating. Given the enormous number of
individuals who continue to utilize social media, we may anticipate that the greater the level of user commitment, the
greater the level of user contribution. Commitment has been conceptualized as a relational dimension of social capital
in social capital theory. It has been demonstrated to have an effect on attitudes and future purchasing intentions.
Commitment to a website has been identified as a critical component for influencing online purchase attitudes, and
commitment to a virtual community has also been identified as critical for brand loyalty and customer behavior.
Numerous research on user adoption and acceptance have been conducted, with theories and models such as the
theory of reasoned action, the theory of planned behavior, the technology acceptance model, and the integrated theory
of technology acceptance and usage serving as the foundation. While the majority of research examines usage
behavior in isolation, some studies have examined the relationship between system use in different contexts, implying
that user behavior in one context can influence user behavior in another related context through the transfer of
attitudes toward the system. Numerous studies have also discovered that early use of information technology systems
may have an effect on others' future post-use aspirations. With the increasing integration of systems and platforms, it
is vital to pay attention to the interaction between user behavior across contexts.
Stewart [48] makes use of entities to explain how confidence is transferred across distinct targets. Song et al. [46]
used entities to shed light on how usage behaviors are transferred between technologies and settings. The term
"entity" refers to the degree to which a collection of distinct entities is deemed to form a coherent whole. This is a
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critical factor for comparing groups, since the perception of entities has a significant impact on the creation of one's
impression of information from individuals or groups, which in turn impacts the information processing method.
Because groups have traditionally been thought of as collections of entities, social media users on social networks
can also be thought of as groupings. Lickel et al. [30] assert that social interactions within a group can result in
perceptions of the entity. That is, social networking groups with a high level of social contact will also have powerful
entities that influence the formulation and processing of group members' impressions and information, which has an
effect on their perceptions and attitudes.
Big data is data that is larger beyond the capabilities of ordinary database systems to process. Big data is extremely
vast, rapidly changing, and does not fit into traditional database structures. By implementing advanced analytical
technologies and processes, companies can leverage big data to produce novel insights, products, and services that
boost the organization's economic value. Big Data is not a discrete technology, approach, or effort in and of itself. Big
Data is a broad term that encompasses a broad range of topics in business and technology.
Big Data refers to technologies and projects that utilize data that is too diverse, constantly changing, or massive to be
efficiently handled by conventional technology, expertise, or infrastructure. In other words, Big Data is data that has
an extraordinary volume, velocity, or variety that cannot be managed using standard procedures. Big Data refers to
data creation, storage, information mining, and analysis activities that are characterized by their size, velocity, and
variety. According to (Eaton, Dirk, Tom, George, and Paul), "Big Data" refers to data that cannot be processed or
evaluated using conventional technologies. According to (Dumbill, 2012), Big Data is data that exceeds the
capabilities of standard database systems to process. The data is either too vast and/or too quickly, or it does not fit
inside the structure of the present database system. To extract value from data, it must choose a different method of
processing it.
User Generated Content (UGC) is data or content that is generally available by other users and is developed by
individuals who are not professionals in this field (Moens et al., 2014). Online UGC data is critical as a source of
information for enterprises seeking to discover value, necessitating the use of cutting-edge procedures and technology
to facilitate data retrieval, storage, administration, and analysis. Social computing is a new and rapidly evolving
computerized paradigm at the intersection of computer science and social science that entails a multidisciplinary
approach to analyzing and modeling social behavior across multiple media and platforms in order to create intelligent
and interactive methods and applications.
Social network analysis (SNA) is a method for modeling users as points (nodes) and their interactions as lines
(edges). This approach is necessary because it opens up new avenues for understanding individuals or groups through
their patterns of social interaction. SNA can be used to investigate the network patterns of organizations, ideas, and
individuals who are connected in a variety of ways in an environment. SNA has various network qualities that enable
it to map relationships, which is extremely beneficial for enhancing management knowledge production in
businesses. SNA considers the following network properties: nodes, edges, average degree, dimension, and average
path length.
Table. 1. Definition of Network Properties
Network Properties Explanation
Nodes Nodes represent the positions held by actors in the network
Edges Edges reflect relationships between actors or entities that occur in the network
Average Degree Average degree can be determined by the number of relationships on one node
 divided by the number of relationships that occur in one social network
Diameter Diameter is the furthest distance between two adjacent nodes
Average Path Length Average path length is the average geodetic distance, or the average pathtraversed by each node to other nodes
Centrality measurement is used to determine the actor who plays the most important role in a social network, this
shows the degree of a person's center. There are four measurements of centrality, namely: degree centrality,
betweenness centrality, closeness centrality, and eigenvector centrality.
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Table. 2. Definition of Centrality
Centrality Explanation
Degree Centrality Degree centrality is determined by the number of edges
   associated with the nodes
Betweenness Centrality Betweenness centrality identifies nodes that will be intermediaries for
   information
Closeness Centrality Closeness centrality is the average distance from a given
   node to all other nodes in the social network
Eigenvector Centrality Eigenvector centrality shows the most important nodes in
 the network based on the connections that nodes have
 and the nodes associated with these nodes
Based on several theories and studies, the framework of thought in this research will be described as follows:
Fig. 1. Thinking Framework
Sources of data obtained in the study included in the category of User Generated Content (UGC). UGC is data that is
generally visible to other users, where the content contains a number of creativity and is made by people who are not
professionals in this regard. UGC data can be obtained using data crawling. This research takes data on Twitter social
media because it is open-source so that data can be taken openly. The data taken are users (actors) who interact on
Twitter social media related to e-commerce Lazada, Tokopedia and Elevenia.
Social Network Analysis (SNA) is one of the Social Computing methods to extract information on unstructured and
large volume data. Social network is a modeling of users which is symbolized by points (nodes) and interactions
between these users are represented by lines (edges). SNA has several network properties to map relationships which
are very helpful for improving the creation of management knowledge in organizations. Network properties can be
used as a comparison between social networks in each user interaction regarding the e-commerce business. Centrality
measurement is used to determine the actor who plays the most important role in a social network, this shows the
degree of a person's center.
3. Research Methods
The method in this study is a qualitative research method. Qualitative research is research that understands social
phenomena or phenomena by providing detailed exposure to them. Based on the research objectives, this research is
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included in descriptive research. Descriptive research is designed to collect data to describe the characteristics of a
person, activity or situation. The research is cross sectional, namely data collection is carried out in one period, then
the data is processed, analyzed and then drawn conclusions.
Sources of data obtained by researchers are secondary data sources. The data taken is a tweet on Twitter social media
in which it is about business e-commerce Lazada, Tokopedia and Elevenia taken from 15 July 2020 to 30 July 2020.
The data analysis technique used is Social Network Analysis (SNA). The stages in the research are as follows:
1) Data Collection
Online conversation data retrieval is done by crawling Twitter social media data. This stage is carried out by
crawling using an R language-based application, namely R Studio which is connected to the Twitter API. The
retrieved tweets contain the keywords “lazada”, “tokopedia” and “elevenia”.
2) Preprocessing Data
The dirty tweets, mentions, replies and retweets that have been collected are then preprocessed to remove
irrelevant tweets to make the analysis process easier. Next, determine the actors who interact on each tweet to
serve as nodes in the social network.
3) Network Modeling
Data that has gone through preprocessing is then reprocessed using the Gephi application to visualize the network
model using an undirected graph, which is a network that does not take into account the direction of the
relationship.
4) Identify Network Properties
Each network model that has been processed with the Gephi application has several properties that will be
calculated values. The network properties to be calculated are: nodes, edges, average degree, diameter, and
average path length.
5) Centrality Analysis
To determine the key actors in the social network, a centrality analysis was carried out. Centrality analysis is
carried out using the Gephi application to see the value of each centrality for each actor in the social network.
The calculation of centrality is done, namely: degree centrality, betweenness centrality, closeness centrality, and
eigenvector centrality.
4. Result and Discussion
4.1. E-commerce Social Network Property Comparison Results
The analysis that can be done regarding the social network that is formed is the calculation of the social network
properties. Calculation of user interaction social network properties regarding Lazada, Tokopedia and Elevenia
e-commerce on Twitter social media for a period of one month using the Gephi application. The results of the
calculation of social networks that can be used as comparisons are as follows:
Table. 3. Comparison of Social Network Properties for each e-commerce
Network Properties Lazada  Tokopedia  Elevenia
Nodes  47.398  9.897  3.755
Edges  50.385  10.301  5.358
Average Degree  21,3  2,08  2,04
Diameter  24  14  10
Average Path Length  7,25  4,08  3,88
The table 3 above shows a comparison of social network properties formed on user interactions on Twitter social
media regarding the Lazada, Tokopedia and Elevenia e-commerce businesses in the research time span. The first
compared property is node. The higher the node, the more actors involved in the social network. This in business can
indicate that many actors are aware of the existence of the e-commerce business. The highest node network property
value is Lazada, which is 47,398 nodes, which shows that there are 47,398 actors talking on Twitter social media,
followed by Tokopedia with 13,129 nodes and Elevenia with 3,755 nodes. The second property comparison is edge.
Edge shows the interactions that occur between actors. The higher the edge value will indicate that many
conversations are about e-commerce business on Twitter social media. Lazada has the highest edge value of 50,385
edges. Meanwhile, Tokopedia and Elevenia have 10,590 edges and 5,358 edges.
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The third comparison of network properties is the average degree. Average degree shows the average number of
relationships that the actor has in the social network. The higher the average degree value, the better because each
actor in the network has many relationships so that it will expand the spread of information. The e-commerce
business that has the largest average degree value is Lazada with a value of 2.13, followed by Tokopedia and
Elevenia with a value of 2.08 and 2.04. The next comparative analysis is diameter. Diameter is the maximum distance
between nodes. The smaller the diameter, the faster the information will circulate in the social network. The smallest
diameter is in user conversations about Elevenia's e-commerce business with a value of 10. Meanwhile, Tokopedia
and Lazada have a value of 14 and 24. Another measure that can measure the speed of information circulating
between actors in a social network is the average path length. Average path length is the average distance between
nodes. The smallest average path length value is in user interaction regarding Elevenia's e-commerce business with a
value of 3.88, followed by Tokopedia and Lazada with a value of 4.08 and 7.25. The following are the results of the
social network visualization regarding the e-commerce business of Lazada, Tokopedia and Elevenia:
Fig. 2. Visualization of e-commerce Business Social Network.
The three images above are the result of visualization of the social network of e-commerce business Lazada,
Tokopedia and Elevenia within a period of one month which shows the relationship between nodes and edges that are
incorporated in the social network of each e-commerce. Visualization is made using the Gephi application using the
Open Ord layout. The type of graph used is an undirected graph, which is a graph that does not consider the direction
of the relationship between nodes.
4.2. Determination of Key Players in e-commerce
In determining the key players in each e-commerce on social media, Twitter can use centrality measurements.
Centrality measurement is used to determine the actor who plays the most important role in a social network, this
shows the degree of a person's center. In determining the key players, four values  of centrality are used, namely:
degree centrality, betweenness centrality, closeness centrality, and eigenvector centrality.
Based on the results of the four centralities, it was found that the key player for Lazada's e-commerce social network
is user "C". The value of degree centrality owned by "C" is 5,988, this shows that "C" account has a total relationship
of 5,988 with other accounts. The higher the degree of centrality value, it can be said that the account has many
relationships so that it can affect other accounts. User "C" has the highest betweenness value of 0.26. The higher the
betweenness value indicates that the account acts as an intermediary between other actors. User "C" is also the closest
to other actors so that if the account disseminates information it will be faster because it has the highest closeness
value of 0.22. The user who has the highest eigenvector value is user "C" with a value of 1.0. The user who has the
highest eigenvector value indicates that the user has relationships with many important actors in the social network.
The key player for the Tokopedia e-commerce social network is the “A” user because it has the highest score on the
four centralities. “A” has a degree value of 410, a betweenness value of 0.05, a closeness value of 0.30, and an
eigenvector value of 0.06. Meanwhile, the key player for the Elevenia e-commerce social network is user “B”
because it has the highest score on the four centralities. User “B” has a degree value of 111, a betweenness value of
0.03, a closeness value of 0.31, and an eigenvector value of 0.04.
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5. Conclusion
Based on the calculation results of social network properties, namely node, edge, average degree, diameter, and
average path length, the social network property values  for each e-commerce are obtained. After comparison, the
e-commerce that has the highest value on social network properties is Lazada with a total of three out of five social
network properties. Lazada has a higher social network property value regarding nodes which indicates that many
users talk about Lazada on social media, the edge which proves a lot of interaction between users about Lazada on
social media, and the average degree which indicates that each actor in the network has many relationships so that
will expand the dissemination of information about e-commerce Lazada.
Through the calculation of centrality, namely degree centrality, betweenness centrality, closeness centrality, and
eigenvector centrality, the key players of each e-commerce are obtained. These key players can help spread
information about each e-commerce on Twitter social media faster and more widely. Based on the results of the four
centralities, it was found that the key player for Lazada's e-commerce social network is user “C”, for e-commerce
Tokopedia is the “B” user, and for Elevenia e-commerce user “A”.
6. Suggestion
For e-commerce businesses that have not excelled in node and edge social network properties, it can be improved by
being more active in posting interesting tweets and adding accounts on social media for certain categories. To
increase the value of the average degree of social network property, e-commerce businesses can hold competitions or
campaigns related to certain topics that invite friends or other people to join. E-commerce businesses can also take
advantage of key players in disseminating information so that it spreads faster and wider on Twitter social media.
E-commerce businesses can give prizes in the form of promos or products to key players so that they can work well
together in disseminating information on Twitter social media. For further research, you can conduct social network
research on e-commerce businesses that have not been researched by the author and can use sentiment analysis to
analyze opinions that occur on social media regarding e-commerce business.
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